Algebra 1a

Generalising

“Let's think about writing maths sentences.”

1
i How much does it cost? ]

Look at this jar of sweets. Use the information on the label to
answer the following questions.

1. What is the cost of:
a) 3 bags of sweets?
b) 10 bags of sweets?
c) 100 bags of sweets?

d) Complete the formula below:

Cost (in pence) = X number of bags

2
@ How much will the journey cost? ]

Look at this advertisement for British
Railway's weekend specials.

2. Use the information to find the cost
of a weekend special for:

a) 2adults

WEEKEND SPECIALS
ADULTS £12 CHILDREN £3

b) 2 adults and 3 children

c) 4 adults and 8 children

ANYWHERE IN OUR REGION
d) Now copy and complete the formula
below:
Price = X number of adults + X number of children




Generalising

In general ...

Look at these repeating patterns
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What do you think ... means? ]

i‘; | think it means 'and so on'. The pattern keeps on repeating in the same way.
I
Matthew

1. Look at Pattern 1. Describe the pattern as clearly as you can to someone who hasn't
seen it. Would they be able to draw it from your description?

2. What colour would the 20™ ball be?
3. How did you know?
4. Now, generalise you answer. Start “In general ...”
5. What colour would the 45" ball be?
6. How did you know?
7. Generalise your answer.
.i:;_-f B,
ne &y
ig « . Ingeneral, even number balls are red. —
b BB
S~ {"5 ® ‘Tf
Sarah And in general, odd number balls are blue. = #
AT
Jon

8. Now look at Pattern 2 and answer the same seven questions as you did for Pattern 1.
9. Finally, explain the difference between Pattern 2 and Pattern 3



Generalising

4 i
How much will you pay for calls? ]

Look at this mobile phone offer...

1. Use the information to answer the following questions. ' TEXTS 10p

How much would it cost to...

a) Make a 1 minute call to a mobile?
b) Make a 7 minute call to a mobile?

c) Make an 80 minute call to a mobile?

d) Copy and complete the formula below:

Cost (in pence) = X number of minutes

5
@ How much will you pay for football tickets? ]

Calls to
mobiles 10p

per minute

Calls to
land lines 5p
per minute

@ FOOTBALL TICKET To see a home match at Portsmouth Football Club, it costs

ad=kom ad=kow admikote admtote amtote £20 fOI" an adU|t and £10 fOI" a Child (15 and Under).
TCKETNUNBER: QL1G3 TCKETTY2E. ADULT
WICHONE 2300187 TCHETAREE £96.00 2. Use the information to find the cost of a match for:
RN T
a) 6 adults
b) 2 adults and 4 children
@ FOOTBALL TICKET )
admitone  adwkone admkote  admtote  admitooe
c) 9 adults and 11 children
TCKET NUNBER: OL1G3 TICKETT¥2E CHILD (161
MATCH DATE: 23-01-R% TCEETPRCE £10.00
i | 1 ([T T d) Complete the formula below:
Price = x number of adults + x number of children




Generalising

What comes next?

How can we extend this pattern?

Shape 1 Shape 2 Shape 3
1. Canyou draw the next shape in the sequence?
2. Canyou describe in words what the tenth shape would look like?
3. How many counters would it have?
4. Can you describe shape 100?
5. How many counters would it have?
6. Can you generalise your answer?
e Matthew's solution
A
M Shape & (ooks ltke this... ) o :
Matthew ¢ @
@
00000

¢

So shape 10 will have one dot (v the corner and two arms of 10
counters, so 27T counters affoﬁefher.

Shape 100 will have one in the corner and two arms of 100 <ach, so
207 coumnters affogeﬂwr.

ln 3emra( there s afway: one counter tn the corner and fwo arms with

the same number of dots (n each as the :anpe number.

6 i
Using Matthew's idea, how many counters will be in shape 10007? ]

Question Creation

Question creation - Have fun creating problems for your friends to
solve. Make up your own growing shape or pattern. Describe it to your
friend in words and see if they can draw it.

Ask them to decide if your description was accurate.




Generalising
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</ My growing shape looks like this

Vi
\

Shape 1 Shape 2 Shape 3

1. Can you describe what the tenth shape would look like?
2. How many blue boxes would it have?

3. How many yellow boxes would it have?

4. Can you describe shape 100?

5. How many blue boxes would it have?

6. How many yellow boxes would it have

7. Canyou generalise your answers?

,50‘ alf:;{‘
‘Q'f:"- My growing shape looks a bit like Jon's

|
q

.
Sarah

Shape 1 Shape 2 Shape 3

7 i
Answer Jon's questions but using Sarah's pattern. ]




Generalising

How many matches do you need?

°® o f o ¢ °®
Shape 1 Shape 2 Shape 3

Can you draw the next shape in this sequence?

How many matches are added each time?

Can you describe what the tenth shape would look like?
How many matches would it have?

Can you describe shape 100?

How many matches would it have?

1.
2.
3.
4.
5.
6.
7.

Can you generalise your answer?

Sometimes it helps me to put my results in a table and see if | can spot any patterns.

Shape 1 2 3 4 5
number
Number of 3 5 7 9 11
matches

So the Shape 10 will have 3 + (9 x 2) =3 + 18 = 21 matches.
And Shape 100 will have 3 + (99 x 2) = 3 + 198 = 201 matches.

Well done, Alice. That is a great help! e



Number sequences

Number sequences

The number of matches required in the previous question formed a number sequence.
3,5,7,9,11, ..

A number sequence, in mathematics, is a string of numbers that follow a particular
pattern. The individual elements in the sequence are called terms.

In the sequence above, the first term is 3; the second term is 5; the third term is 7 and so
on.

The next term can be generated by adding 2 each time.

This is called a term to term rule.

Quite often, we want to generate number sequences without drawing pictures.

In which case, you may be given a starting term and a rule to generate the additional terms.

There are two ways of doing this but, for now, we will concentrate on the term to term
approach.

Term to term rules

8
The first term of a sequence is 5. The term to term rule is add 4. Write down the
first 5 terms of this sequence.

| That'seasy. 5,9, 13,17, 21, ... TR

r,}_})::
s w5y
| see, the terms just go up by 4 each time. . ¢
Sarah

Fitness check

In each question, describe the sequence if possible and write down
the term to term rule.

6,12, 18, 24, 30, ...
1,3,5,7,9,..
2,4,6, 8,10, ..
1,2,4,8,16,..
1,3,7,15,31, ..

LA S




Number sequences

N HPN |
j,;?}‘_ Evie's work
A

1. 6,12, 18, 24, 30, -+ six times table, term to term rule add &

oA

Evie 2.1,3,5 % 9, odd numbers, term to term rule add 2
3.2,4 6,8 10, - even numbers, term to term rule add 2
4.1,2,4,8, 16, - term to term rule multiply {oy 2
5.1,3,%, 15,31, -+ term to term rule multiply by 2 and add 1.
9
The first term of a sequence is 4. The term to term rule is to multiply by 2 and
then take away 3. Write down the first 5 terms of this sequence.
A%
';@h Ol .
e That's easy. 4, 5, 7,11, 19, ... ——
AL
R . . . . e By
Jon | noticed something else very interesting about Yl
how the numbers increase. ,S':’/
Sarah

10
@ What do you think that Sarah noticed? ]

J”?ic%” Sarah's work

WA 4 5 3 11, 19, @
S N NG NG AN NG
Sarah 1 +2 4 23 +16

The difference doubles each time. So the next
number should be 19 + 16 = 35

Check

(19 x2) —3 =38 —3 =35. | was riﬂ[al‘.

Fitness check
In each of the questions, write down the first 5 terms. '
Start number 7, term to term rule add 6. ‘

Start number 20, term to term rule take away 3.

Start number 6, term to term rule multiply by 3, take away 9.

Start number 144, term to term rule divide by 2.

LA S

Start number 16, term to term rule divide by 2, add 8.




Number sequences

2,5,8,11, ...

Look carefully at this number sequence for 30 seconds.
Now tell your partner exactly what you see.
What do you think '...' means?

What does this make you wonder?

Well, it starts with a 2 and then goes up in threes.
| know the '..." means 'and so on'.

-’F@

M | wonder what the 20" term might be?
Matthew
11
What is the 20" term? ]
Sise
D% % If you use Alice's method it will be
L )
o' 2+419x3=2+57=59
&N
Sarah At

. (K
| was wondering how many terms you N
would need to get over 1007

12
% How many terms would you need before you got over 1007? ]

“"«.3\%. Well, it's more than 20. | think about 30.
!"“;P\g | The 30" term willbe 2 +29x3 =2 +87 =89
Not enough, so it's more than 30.

Now | know the answer, it must 34!

Jon knew he needed at least another 11.
And, as it goes up in 3's, he would need 4 more terms.
Check it out for yourself!

X
Amber



Number sequences

What's missing?

Look at this number sequence

3' 7I 7 15, 19, ) eee

What are the missing numbers?
Describe your sequence in words to someone who hasn't seen it before.

What is the 15" term?

1.
2.
3.
4.

How many terms do you need before you pass 1507

Alice's work

The missing numbers are 11 and 23.

The sequence starts with 3 and qoes up in &'s.

The 15" term s 3 + 1¢ x4 = 3 + 56 = 59

First quess 35 terms 3 + 3 x4 =3 + 136 =139
[ need another 11, 50 3 more terms

Check 38" term is3 + 3+ x4 = 3 + 148 = 152

[ was r[jhf.’

Fitness check

In each of the following questions, find the missing numbers, describe
the sequence in words and determine how many terms you would need
before you passed 200.

1. 7, , 17, 22, )

2. , 8, 15, , 29, ) e
3. 8, 14, 20, ) , 38, ..

4. 3, 11, ) ) , 43, ..

Question Creation

Have fun creating problems for your friends to solve. Make up your
own number sequence and ask your friends some questions of
your own.




Number sequences

14
The first term of a sequence is 18. The term to term rule is if the number is even
halve it; if it is odd add one. Investigate what happens to the number sequence.

N
A TN
We e .
2 Well it starts 18, 9, 10, ...

‘,\\

.
Jon ..56,3,4,2,1,..
‘; .2,1,2,1,..and so on.
M
Matthew
o)
ﬁ \'#-' | wonder what happens if you start with a different number?
o
(VN
Sarah

15
q] Investigate what does happen if you start with different numbers. }

Position to term rule
Earlier, we said there are two ways of generating number sequences. In the matches
problem, Matthew used a completely different approach.

Qﬁi
A shape | 1 2 3

Matthew
matches 3 5 7 9 11 13

Matthew's work

¢ 5 2

've spotted another pattern. If you mu{f[pfy the shape number
by 2 and then add 1, you get the number of matches needed.

So for :haf@ 100, you need (100 x 2) + 1 = 207 matches.

You could write this as a formula
Number of matches = (2 x shape number) + 1




General rules

Position to term rules

Alice's idea is called a position to term rule or general rule.
It means you can find a specific term in a sequence without finding all of the other terms.
Generally, this is a much quicker approach.

16
The general rule for a sequence is to multiply the term number by 4 and

add 2. Write down the first 5 terms, the 10" term and the 100" term.

Evie's work

K

Lo &

=&

Firstterm=(1x4%) +2 =56

E\l/|\e Second term =(2 x ¢) + 2 = 10
Third term = (3 x 4) + 2 = 14

Fourth term =(¢ x 4) + 2 = 18

Fifth term = (5 x4) + 2 = 22

10" term = (10 x 4) + 2 = 42

100" term = (100 x &) + 2 = 402

Fitness check

In each of the questions, you are given the general rule. Generate the
first 4 terms, the 12" term and the 50" term, from the general rule. .

Multiply by 5, add 3
Multiply by 4, take away 3
Multiply by 10, take away 7
Multiply by 5, take away 1
Multiply by 4, add 2
Multiply by 10, add 5

o Uk~ W Nk

s & . F

,
7y
Va
39
*
o

s

| think | have noticed something

A o .
quite interesting ...

\g\
Sarah

17
Q What do you think Sarah noticed? ]




General rules

Tidying up

Giving the general rule for a sequence in words is time consuming, so we use a shorthand
approach.
For example, if the general rule is multiply the term number by 6 and then add 3 we
would simply write

n'hterm=6n+3

where n simply is a shorthand notation for the term number

Amber's work

First termm = T x b + 3 =9

Second term = 2 x b + 3 = 15
Third term = 3 x 6 + 3 = 21
Fourth term = ¢ x L + 3 = 2%
Fifth term = 5 x 6 + 3 = 33
12" term = 12 x b + 3 = 35
50" term = 50 x b + 3 = 303

Fitness check

Write these general rules in shorthand form.

1. Multiply by 7 add 5
2. Multiply by 9 take away 4
3. Multiply by 12 add 3

Write the shorthand form for the general terms in words.

n"term=5n-4

n"term=2n+3

n"term=n+4

What is the 10th term of the sequence if the n" termis 3n + 1

What is the 8th term of the sequence if the n'" termis3n +6

O 0 N o U A

What is the 5th term of the sequence if the n*" termis 4n + 1
10. What is the 9th term of the sequence if the n' termis 51 - 3

11. Write down the first three terms, the tenth term and the 100th
term, if the n'" term is 9n -4



Algebra 1a: Mastery questions

1. What are the next two terms in this sequence?

4,9,14,19, 24, ...

A 28,33, ... B 29, 34, ...

C 34,39, ... D 39,44, ...

2. Look at this number sequence. What are the missing numbers?

3, , 17, , 31,38, ...

A 10, 25, ... B 9,25, ...

C 9,24,.. D 10, 24, ...

3. What is the term to term rule for this sequence?

6,11, 16, 21, 26, ...

A The term increases by adding 6

B The term is multiplied by five and add 1
C The term increases by adding 5

D The term is a multiple of 5

4. What are the next two terms in this sequence?

3,6,12,24,48, ...

A 60,72, ... B 72,96, ...

C 72,84, .. D 96,192, ...

5. Look at this number sequence. How many terms would you need to exceed 1007?

6,14, 22, 30, 38, ...

A 11 B 12 C 13 D 14




Algebra 1a: Mastery questions

6. Look at this repeating pattern. Think about the 20" and 21* marbles. What
colours would they be?

- TTT LT 11T T

A blue, red B blue, blue

C red, blue. D red, red

7. Here are the first three patterns in a sequence. How many circles will there
be in pattern 4?

Pattern 1 Pattern 2 Pattern 3

A 4 B 12 C 13 D 14

8. If the pattern continues, how many circles will there be in pattern 10?

A 37 B 39 C 41 D 43

9. This formula gives the cost of a ferry crossing:
Cost = £50 per car + £20 per passenger.

What is the cost for a car and 3 passengers?

A £70 B £170 C £210 D £110

10. This rule gives the next number in the number chain:

Subtract 3 and then multiply by 2.
71 8f 101 14i

What is the next number in the chain?

A 36 B 22 C 25 D 33




Algebra 1a: Mastery questions

11.The 'position to term' rule for a sequence is to 'multiply the term
number by 4 and add 7'. What is the 5" term in this sequence?

A 5 B 20 C 27 D 39

12.The nth term of a sequence is 2n + 5. What is the 8" term in this sequence?

A 21 B 8 C 13 D 26

13. Look at this sequence. What is the position to term rule?

8,15, 22,29, 36, ...

A The term increases by adding 7

B The term number is multiplied by seven, then add 1

C The number is multiplied by 8, then take away 1

D None of these

14. Look at this sequence. What is the nth term?

2,11, 20, 29, 38, ...
A +9 B 2n+9
C On-7 D 2+9n
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